The AAPM Professional Council approved the formation of a task group in 2007, whose purpose is to develop recommendations for an ethics curriculum for medical physics graduate and residency programs. Existing program's ethics curricula range in scope and content considerably. It is desirable to have a more uniform baseline curriculum for all programs. Recommended subjects areas, suggested ethics references, and a sample curriculum are included. This report recommends a reasonable ethics course time to be 15-30 h while allowing each program the flexibility to design their course.
I. INTRODUCTION
As professionals, medical physicists must acquire and demonstrate their comprehension of a wide body of knowledge of medical physics and behave in an ethically sound manner. It is a hallmark of professionals to recognize the importance of ethical behavior. The professions of medicine and law have long recognized the fundamental importance of principled ethical behavior as an elemental aspect of their respective professions. The American Medical Association ͑AMA͒ created a code of ethics for physicians at the time of its establishment in 1847. The 1847 AMA code was based substantially on the code of ethics, written by an English physician, Thomas Percival, in 1803. The medical profession can further trace its ethical roots to ethical principles crafted by the ancient Greek physician, Hippocrates. A modern version of the Oath of Hippocrates is still administered to many medical students at the time of their graduation. The American Bar Association ͑ABA͒ adapted their first Canons of Professional Ethics in 1908. In the United States, law students must pass the Multistate Professional Responsibility Examination ͑MPRE͒ for admission to the bars in all but four US jurisdictions. The MPRE is intended to measure the examinee's understanding of established standards related to a lawyer's professional conduct.
Medical physicists have also recognized the importance of ethics in their profession. The American Association of Ethics may be taught within the structure of a seminar series or an online course. Some programs offer no formal course but teach ethics through the example of daily practice of the faculty and/or mentor.
The purpose of this report is to recommend curriculum standards for ethics education in graduate and residency medical physics programs.
II. BACKGROUND
The AAPM Professional Council approved the formation of Task Group 159, Recommended Ethics Curriculum for Medical Physics Graduate and Residency Programs, in August 2007 to develop guidelines for an ethics curriculum for graduate and residency medical physics programs. It was believed that ethics should be a component of a medical physics education and that a more consistent curriculum for medical physics programs would be beneficial to the profession and to those that it serves. TG 159 includes members of the AAPM ethics committee, members of active CAMPEP ͑Commission on Accreditation of Medical Physics Educational Programs͒ accredited medical physics graduate and residency programs, and a recent graduate of a CAMPEP accredited medical physics graduate program. The task group conducted their work at face-to-face meetings and with electronic correspondence.
In May 2007, a survey was sent by the chair of TG159 to all CAMPEP accredited graduate and residency programs, as well as all non-CAMPEP programs listed on the AAPM and CAMPEP web pages at that time. The purpose of the survey was to determine the presence or absence of ethics education in these medical physics programs, as well as to ask what method of teaching was employed. In total, 61 programs were sent surveys. A second, simplified survey was sent to only CAMPEP accredited graduate ͑21 in number͒ and residency ͑31 in number͒ programs in August 2009.
Twenty-four out of 61 programs that received the May 2007 survey responded. Approximately 50% of the responding programs did offer some type of a formal ethics education course as part of their program. The course format was quite varied: traditional didactic, seminar, and online courses were some of the formats stated. The remaining programs that did not offer an ethics course responded either ͑1͒ that it was assumed that the student had already acquired adequate knowledge of ethics, ͑2͒ that ethics knowledge is assimilated in the department environment, or ͑3͒ that ethics is taught by example.
The response rate from the second similar August 2009 survey was much greater, perhaps because of the simplified version of the survey. Nineteen out of 21 ͑90%͒ of the accredited graduate programs and 26 out of 31 ͑84%͒ of the accredited residency programs responded to the survey. 74% ͑14/19͒ of the graduate programs required some type of ethics education to complete their program. The mean number of hours for the graduate programs was 11.2 ͑median = 7.5 h͒. The majority, 53%, of the graduate programs offered a didactic course format. The great majority, 92% ͑24/ 26͒, of the residency programs did not require prior completion of an ethics course for acceptance into their programs. However, 61% ͑16/26͒ of the residency programs did require completion of some form of ethics education. The mean number of hours for ethics education in the residency programs was 5.7 h ͑median, 2.5 h͒, with the primary course format being a seminar.
III. RECOMMENDATIONS
The task group has summarized in Table I a list of recommended ethics subjects for medical physics graduate and residency programs. This subject material may be taught in either the graduate or the residency program; it is not necessary to repeat the material in the residency program if it was already accomplished in the graduate program. A sample curriculum outline that encompasses these subjects is given in the Appendix. Some of the Table I subjects are described more explicitly in the curriculum outline; some are intentionally less well defined. For example, the subject "Relationships" refers to relationships between medical physicists and their peers, medical professionals, regulators, administrators, recruiters, research associates, students, teachers, and so on. Reference to these different relationships are scattered through the curriculum outline. Table II is a list of suggested ethics references compiled by the task group and represents only a small sample of the very numerous ethics references available in the literature.
Neither the subject list nor the curriculum outline recommends a specific number of teaching or encounter hours. An ethics "course" could have a variety of formats. A traditional didactic course in a classroom setting is just one possible option, whereas a series of seminars may be better suited for some programs. Web-based learning modules are yet another option. The time each program decides to spend on case studies is likely to vary considerably. Some programs may cover different parts of the ethics curriculum in separate courses not necessarily titled "ethics." Nonetheless, it is expected that the relevant topics will receive explicit and structured attention. With these caveats, the recommended curriculum outline has nine major areas which implies a minimum course time of 9 h, though a more reasonable estimate would be 15-30 h. The task group intends their recommendations to be flexible so each program may determine their best pathway to incorporate a satisfactory ethics course. AAPM Report No. 79 recommends the inclusion of professional ethics as part of the curriculum of a medical physics graduate program. The report appears to recommend a broad coverage of ethics, as indicated by the statement: "This material is intended to cover ethical issues in clinical medicine and scientific research and in the professional conduct of the medical physicist." The topical outline of Report 79 does include "General Professional Conduct" as a section heading, but seems to focus more on ethics related to research and publications. It also appears from comments made on the 2009 survey that most programs' ethics curricula focus on research related topics. That, of course, is an important component. As is evident from the recommended curriculum in this report, Task Group 159 believes that an ethics curriculum should include a more comprehensive range of topics.
It should be emphasized that both the subject list and curriculum outline are recommendations intended to be a foundation upon which individual programs may build. Both the subject list and curriculum outline are open to some interpretation and can be customized by the local education program. Each program is encouraged to design its program appropriately for its institutional resources to best achieve the goal of teaching the ethics subject material.
The task group recognizes that it will be a challenge for medical physics programs whose institutions do not currently offer an appropriate ethics course for medical physicists. Therefore, programs may need ample time ͑3-5 yr͒ to develop such a course. Again, the course format could follow a variety of formats as described previously. It is further recommended that the AAPM support the development of webbased ethics education modules or other means to assist programs/institutions with their need to implement a medical physics ethics course. We encourage CAMPEP to verify that accredited graduate or residency programs require their graduates to have completed an acceptable ethics course.
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